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Abstract. The purpose of this paper assesses the determinant of tirms' innovativeness in 
construction sector, which has been neglected by researchers despite its immense importance to 
the technological advancement of construction. A total forty four variables are developed and 
tested in this paper. These variables are established within the context of heavy construction sector 
characteristics that are consistently suggested to be significant determinants of firms' 
innovativeness. These characteristics are categorised to four major domains which include (I) 
market structure characteristics, (2) organization and task characteristic, (3) Adopter Industry 
Competitive Environment, and (4) External Cooperation Linkage. The variables were tested 
utilizing survey data collect from Malaysia Construction Industry Development Board, CIDB 
Grade 7 construction firms throughout the Malaysia A new model is established using Principal 
Component Analysis followed by Multiple Regression Analysis. The new model on innovation 
suggests reflexing the complexity and the iterative nature of the process where feedbacks and 
external factors are being considered. This paper closely reflects the essence of the determinants of 
firms' innovativeness in heavy construction sector. The nature of innovation adoption in the 
Malaysia construction industry and the situation of construction technologies are more completely 
explored with the new model. 
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1. Introduction 
Malaysia has been experiencing a massive surge of construction activity with the construction 
boom reaching its climax at the turn of the 20 10s. Examples of heavy construction projects delivered 
cover, but not limited to, North-South Highway, Kuala Lumpur lntemational Airport (KLIA), 
Malaysia-Singapore Second Link, Electrified Double Tracking Project, Second Penang Bridge, etc. 
The Malaysia construction industry has been one of the greatest contributors to the gross domestic 
product (GDP). Advancement in technology is an integral part of Malaysia's growth as an 
industrialised country. 
According to Ghassan (2010), construction is a vital sector that contributes significantly to the 
economies of all countries. The construction industry needs to be dynamic in order to keep pace with 
the changes that the world is constantly facing. In addition to responding to the pressing social, 
economic, and technological challenges affecting all industries today, the opportunities and problems 
facing construction in the future will be different from those of today. The needs and demands of 
clients will not remain stagnant, while construction materials and methods will transform the way the 
built environment is designed, built and maintained. 
Dedi (2004) stressed that the adoption of many innovative production processes in the 
construction industry implies that the industry is not, despite being often criticised, technologically 
stagnant. Innovations appear to be ubiquitous in design and construction, appearing in virtually all of 
the construction activities and stages, from early design through to the selection of materials, methods 
and equipment. Each construction project is unique, presenting high levels of necessity and challenges 
for results, which fosters innovative approaches or methods to come about. 
The empirical evidence of this study is derived from the construction technologies in the heavy 
construction sector in Malaysia. In fact, the process of exploring the determinant factor of 
technological innovation in Malaysia's construction industry is a task that stirs passion. This is simply 
because the success of the industry is resulted by its own dynamic in integrating all the available 
resources and relevant supporting industries into their business environment (Maria, 2005). 
One of the striking facts about the construction industry in Malaysia is its relatively low entry 
barriers as compared to those medium or high-tech industries, such as electronics and electrical, 
machineries and equipment, and etc. The low entry barrier of the construction industry is beneficial to 
the local industry practices as the participation in the industry does not exclusive to particular or 
limited group of players. In fact, the whole value chain of construction industry in Malaysia is almost 
fully owned by the local people. In spite of the obvious important of construction industry, its natures 
in terms of technological innovation is currently not fully addressed by the existing works. 
Use of innovative construction technologies within the heavy construction industry is expected to 
increase into the next century as the market responds to the increased scarcity of high technologies 
components produced from large diameter and higher quality technologies that has traditionally been 
obtained (Fa'bio, 201 1). Despite an ability to produce cost-competitive, resource-efficient, and price- 
stable projects, most construction firms have had somewhat limited success in inducing the 
construction market to fully adopt their relatively new construction technologies (Rosenberg et al., 
1990; Waller, 197 1). 
The dilemma facing construction firms when introducing new construction technologies in the 
heavy construction industry is identifying those factors that substantially influence the rate of adoption 
and diffusion (Gary Holt, 201 0). Firm resources are often poorly allocated for developing the market 
for construction technologies, resulting in inefficient market planning and strategy implementation 
(Fa'bio, 201 1; Maria, 2005; Cohen, 1994; Cooper, 1991). Furthermore, the market analyses of the 
construction industry performed by firms and academics alike are typically based on one-dimensional 
econometric models that generate ambiguous information and evaluations that are counterintuitive 
(Rosenberg, Nathan, Ince, Skog, and Plantinga, 1990). 
As an industry, construction engineering represents one of the largest and most important sectors 
of the Malaysia economy development. Unfortunately, construction engineering also represents one of 
Malaysia most tradition-bound, risk-averse industries. One of the crucial strategies that can increase 
the construction industry's competitiveness and productivity, as well as that of any other industries, is 
to adopt and implement proven innovative technologies (Marcel, 201 I). The Malaysia construction 
industry has been habitually slow at adopting cost-saving, productivity enhancing innovations. It often 
takes anywhere from 10 to 15 years, for instance, before one-half of the industry adopts a well proven 
product or process innovation. 
Through the adoption of innovative products and processes, it is claimed that the construction 
industry would benefit via increased productivity. It is also claimed that prospective users would 
benefit by way of increased affordability and improved quality (Goldberg and Shepard, 1989; Oster, 
Quigley, 1977; Spall, 1971). On one hand, construction technologies have little market information for 
the construction industry to develop strategic plans to enhance the adoption and diffusion of their 
construction technologies. Exacerbating this problem is the fact that construction firms are known to 
move very slowly in adopting cost-saving, productivity enhancing innovations (Gary Holt, 2010). 
Based on the above remarks, the main objective of this research is to develop a model of the 
determinant of construction technologies in heavy construction sector of Malaysia construction 
industry. 
2. Significant of the Research 
The project price instability has provided an opportunity for contractors to determine the adoption 
of better construction technologies to increase their market share in the construction industry. Despite 
their ability to produce cost-competitive, resource-efficient outputs, most contractors have had only 
limited success in gaining wide-scale acceptance of their outputs by project owners. This lack of 
market success has been attributed to inefficient market planning and implementation. An even more 
fundamental factor contributing to this problem is the basic lack of information related to identifying 
those factors that affect the rate of innovation adoption, as well as determination of the relative 
importance of the different factors that influence construction firm innovativeness. 
Much of the concern for innovation in the construction industry has focused on innovation in 
design than construction processes. An emphasis on individual construction projects as the basis for 
analysis has supported increasingly misleading views of the rate of innovation and of the way much 
new technologies are introduced in the industries. Contractors that involved in the construction 
processes are an important and neglected source in adoption of new technologies, a source that is often 
ignored by studies of innovation in the construction industry. From the standpoint of applied research, 
the significance of this study is that it provides contractors guide on general determinant factors in 
adoption of innovative construction technologies that can be used to devise strategic marketing plans 
and ultimately for enjoyment of competitive advantages. 
From the theoretical perspective, this study develops and tests a model of construction firm 
innovativeness that utilizes a dependent variable measure that is unique when compared to past 
innovation studies. In particular, this study utilizes a criterion measure of innovativeness that not only 
captures the nature of a firm's adoption and non-adoption decision, but also captures the degree of 
innovation implementation over time within the firm. As a result, this innovation study more closely 
reflects the essence of the major innovation adoption process models developed within the business 
literature. 
The model developed in this study also strives to determine the significance of the factors that 
have been purported to affect the innovativeness of construction firms. Specifically, fourteen 
hypotheses are developed in the study, each hypothesis being developed on both theoretical and 
anecdotal arguments. Based on the results of the data analysis, a final theoretical model of 
construction firm innovativeness is developed. This final model can provide future researchers with 
the framework needed to explore other areas of innovation in the Malaysia construction industry. 
3. Determinant for Firm Innovativeness 
In literature, it is difficult to capture all of the factors that contribute to construction firm 
innovativeness with regard to the adoption of construction technologies in Malaysia due to the 
difficulties and insufficiency of available local supports. Similar to the majority of innovation adoption 
models developed in the innovation and diffusion literature, the model of construction firm 
innovativeness in this study is based in large measure on Rogers' (1995) innovations adoption process, 
Steven's (1997) firm innovativeness, Andrew's (2005) promoting innovation, Ghassan's (2010) 
facilitating innovation, Sanghamitra's (201 1) Innovation for competitive excellence, Mary's (201 1)  
factors influencing technical innovation, and Anthony's (201 1) determinants of successful 
organizational innovation. However, this research focuses on innovation adoption as a process of 
implementation that occurs over time. In other words, firms generally proceed through varying 
degrees of innovation adoption and implementation that occur over time. As such, the goal of this 
study is to develop and test a model of Malaysia construction firm adoptionlrejection for construction 
technologies. The concept of firm innovativeness will become clearer later in this research study, 
especially in the chapter outlining the operationalization of the independent and dependent variables. 
According to Gatignon and Robertson's (1989) competitive effects organizational adoption model 
also contributes significantly to the structure of this study's model of construction firm innovativeness 
with regard to the adoption of construction technologies. Gatignon and Robertson's model differs from 
several other models of innovation adoption in that it incorporates the effects of competition on the 
adoption of innovations. A significant number of past innovation adoption models have either 
marginally examined competitive effects on innovation adoption or excluded competitive effects 
altogether. However, given the structure and the competitive nature of the construction industry in the 
Malaysia, incorporation of competitive effects into any innovation adoption model or model of 
innovativeness is crucial to providing a greater understanding of factors influencing innovation 
adoption decision making within the industry (Goldberg and Shepard, 1989; Steven, 1997; Anthony 
201 1). 
The determinants for firms innovative have been categorised to four major domains consist of I )  
market structure characteristic, 2) organisation and task characteristic, 3) adopter competitive 
environment, and 4) external linkage. The market structure characteristics domain consists of the 
following hypothesized determinants of firm innovativeness: vertical fragmentation, horizontal 
fragmentation, metropolitan location, and firm size. The organization and task characteristics domain 
consists of type of construction, presence of trade unions, professional and trade association 
affiliations, complexity, management intensity, and experience in the construction industry. The 
adopter industry competitive environment domain consists of perceived environmental uncertainty and 
competitive rivalry as determinants of firm innovativeness. The external linkage domain consists of 
firm-university cooperation, firm-research centre cooperation, and firms-government cooperation. 
4. Methodology 
Determination of what factors to include in the model was based on a thorough review of the 
literature pertaining to innovation and diffusion in construction. In order to test the conceptual model 
of construction firm innovativeness with regard to the adoption of construction technologies developed 
in this research, construction firms currently registered with CIDB as Grade 7 contractors and 
operating across the Malaysia are surveyed. Collection and analysis of the data addresses several 
research questions concerning both construction firm innovativeness and the adoption of construction 
technologies in general. 
4.1.1. Research Framework 
Figure 1 depicts the conceptual model of factors that are hypothesized to influence construction 
firm innovativeness with regard to the adoption of construction technologies. This model incorporates 
several components of competitive effects that were investigated in Gatignon and Robertson (1989), 
Al-Jallal (1991), Ghassan (201 1). Additionally, some factors corresponding to the extant theory of 
innovation adoption by organizations are included in the model since they can contribute to the 
prediction of innovation implementation and adoption choice behaviour. These factors are fully 
developed based on existing theories. 
Figure 1: Conceptual model of construction firm innovativeness 
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In order to meet the research objective, a research plan was developed. The research plan is 
composed of four stages. The first stage of the research plan involves the development and refinement 
of a survey instrument, cover letters, and follow-up letters to be used in collecting the data required. 
The second stage of the research plan entails the execution of the survey. This stage includes the 
construction a mailing list of survey participants obtain from registered list of contractors with CIDB, 
survey execution, data collection, and data entry. The third stage of research plan encompasses data 
analysis. Data analysis specifically involves testing and modelling. The final stage of the research plan 
consists of interpretation of the data output and summarization of the results of the survey, as well as 
reporting the implications of the results as they relate to the research questions. Specific elements of 
the research plan are more fully explained elsewhere later in this research. 
4.1.3. Unit of Analysis 
Some researchers argue that the appropriate unit of analysis in innovation adoption studies is the 
individual (Roger and Shoemaker 197 1). Other researchers, however, argue that organizations should 
also be considered as a unit of innovation adoption analysis (Baldridge and Burnham 1975; Downs 
and Mohr 1976; Kimberly and Evanisko, 1981; Jan, 2008; Mary, 201 1); an argument persuasive 
enough that Rogers (1995) integrates organizational adoption into his diffusion of innovations 
framework. Based on the thorough on the research support, the unit of analysis in this study is the 
Malaysia construction firms that registered as Grade 7 with CIDB. 
4.1.4. Survey Methodology 
The data used to develop the model in this study was gathered through the use of a mail survey. 
4.1.5. Sample Selection 
The information confirmed for the interest of this survey consists of those firms whose are 
involved mainly in construction sector that registered as Grade 7 contractor with Malaysia 
Construction Industry Development Board (CIDB). The use of this criterion decreased the chance of 
those small construction firms from biasing results. A variety of factors dictate the sample size, 
including the expected response rate to the mail survey, the data analysis methods, and the number of 
independent variables employed in the analyses. As mentioned previously, the construction industry is 
highly fragmented. Distinct differences among contractors within each industry segment exist along 
several attributes. To reliably capture the variance between construction segments, study participants 
are selected from the CIDB database utilizing a stratified random sampling methodology. 
4.1.6. Survey Sample Size 
The sample size was ascertained based on the CIDB Construction Quarterly Statistical Bulletin, 
2nd Quarter 201 1. It was assumed that the population is normally distributed and consists of 4,496 
Grade 7 construction firms nationwide. It was also assumed that the error of estimation is bounded at 
five percent. Besides, a 95 percent confidence interval is utilized, which is standard practice in survey 
research. Finally, the proportion, p, of construction firms familiar with new construction technologies 
in heavy construction sectors is very conservatively estimated to be at least 75 percent. Given the 
assumptions described above, the minimum number of returned surveys required to meet the error of 
estimation bound at the 95 percent confidence level is calculated to be 281. The mail survey respond 
rate in Malaysia is approximately 25% (Ismail & King, 2005). Therefore, assuming the survey 
response rate of 25% with none-deliverable rate of 15%, a total of 703 surveys were mailed for this 
research purposes. 
4.1.7. Survey Development and Execution 
The mail survey method was used to collect data related to construction firm innovativeness and 
the adoption of construction technologies. The survey instrument is consists of 8 pages questionnaire 
adopted and adapted from Shahriyar (1998), Steven (1997), Al-Jallal (1991), Nam (1990) with each 
question being designed according to specifications previously discussed in the operationalization of 
constructs section of this research. Each survey participant will be mailed with the survey instrument 
and a self-addressed, postage paid, business reply envelope. A cover letter described the purpose of the 
survey and ensured the participants that their responses would be kept strictly confidential. As an 
incentive to reply to the survey, participants were offered a summary report of the research findings. 
Follow-up mailing containing materials identical to those of the first mailing were mailed to each 
participant approximately two weeks following the initial mailing date. 
5. Analysis 
The data analyses employed in this study included several test to justify the meeting of objective. 
All tests will be executed using SPSS version 19. A pilot test has been carried out prior to the formal 
execution of the research. 
5.1.1. Respond Rate and Nonresponse Bias 
A total of 703 questionnaire surveys were mailed to randomly selected contraction firms operating 
in the Malaysia and registered as G7 contractor with CIDB. A total of 23 surveys were undeliverable 
due to incorrect addresses that were provided by the database source. The total number of returned 
usable surveys totalled 383, yielding an effective response rate of 45.52%. This response rate is 
significantly greater than other recent survey where the mail survey respond rate in Malaysia is 
approximately 25% (Ismail & King, 2005). The initial and follow-up mailings resulted in 225 
(58.75%) and 158 (4 1.25%) usable survey responses, respectively. In general, higher rates of response 
to a mail survey imply lower rates of nonresponse bias. Bias can significantly influence the results and 
conclusions of a mail survey given the fact that non-respondents can be very different from 
respondents. 
5.1.2. Data Screening 
Prior to conducting a statistical analysis, sufficient data screening method was used for all research 
variables to identify miscoded, missing, or otherwise messy data. The primary purpose of this exercise 
is to demonstrate the role of data screening techniques and their potential to improve the performance 
of statistical methods. Overall, cleaning raw data by determining normality and linearity problems, 
outlier influences, and missing value presence proved to increase the R squared values if only by very 
small increments. These screening procedures assist the researcher in optimizing data so that the 
analysis procedure produces the most accurate and efficient estimates. 
5.1.3. Reliability and Validity 
Research requires dependable measurement. Measurements are reliable to the extent that they are 
repeatable and that any random influence which tends to make measurements different from occasion 
to occasion or circumstance to circumstance is a source of measurement error. Reliability is the degree 
to which a test consistently measures whatever it measures. Errors of measurement that affect 
reliability are random errors and errors of measurement that affect validity are systematic or constant 
errors. Validity is the extent to which a test measures what it is supposed to measure. The question of 
validity is raised in the context of the three points 1) the form of the test, 2) the purpose of the test, and 
3) the population for whom it is intended. According to Develles (1991), u L .9 is considered of having 
excellent internal consistency while .9 > a > .8 is considered having good internal consistency. The 
internal consistencies generated are very optimistic. Figure 2 shows the summary of analysis of 
reliability statistics. 
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Figure 2: Summary of analysis of reliability statistic 
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5.1.4. Principal Component Analysis (PCA) 
Principal Component Analysis is proceed in four steps; A correlation analysis and preliminary 
tests, factors extraction, factor rotating to transform and to make them more interpretable, and 
computing score for each factor for regression analysis. The objective of performing PCA is to derive 
underlying dimensions of particular phenomenon. 
(i) Generating Correlation Matrix and Statistical Test. 
A total of 44 independent variables are used for the analysis of delays. The variables, which, are 
correlated to dependent variables at the correlation level of 0.20 are selected in the analysis.The first 
stage in PCA is the computation of correlation matrix. The purpose of generating the correlation 
matrix is to ascertain whether it is appropriate to use Principal Component Analysis. During the first 
stage, the correlation matrix for all included variables is generated and it is presented. An inspection of 
correlation coefficients in the correlation matrix 'r' provides a useful insight. As the objective of the 
analysis is to link variables together into factors, the variables must be strongly related to one another. 
It has been suggested that variables share common factors when the correlation between them is high, 
possibly of more than 0.2 in an absolute value (Norusis, 1992). 
(ii) An Extraction of Components 
In stage two the analysis, eight components are extracted. In PCA, linear combinations of the 
observed variables are formed where the components are extracted one at time and the process is 
repeated until a good approximation of the correlation in the original R matrix is generated. 
Fundamentally, Principal Component Analysis transfers a set of correlated variables to a set 
uncorrelated variables or components. 
To determine, how many components best explain the model an inspection of eigenvalues is 
necessary. An eigenvalue is a measure of standrardised variance with a clean of 0 and a standard 
deviation of I. As the variance each standardised variable contributes to a principal component 
extraction is 1, a component which has an eigenvalue of less than 1 is considered to be less important 
than an observed variable and therefore should be ignored. Subsequently, the program drops any 
factors, which have an eigenvalue of less than 1. Factor extracted for two factor models, each is 
discussed under a separate heading. The eight components generated by Principal Component 
Analysis are presented in figure 3. 
(iii) The Rotation Phase 
One of the objectives of PCA is to identify factors that are substantially representing depreciation 
in this study, the rotation phase of PCA transformed the initial matrix into one that is easier to 
interpret. The rotation helps to ascertain how the factors or components differ when the same variables 
have high loading on several components or vice-versa. The changing of factors matrices does not 
affect the communalities and the percentage of variances explained, but the factor loading does 
change. In this analysis, the varimax method is used in an attempt to minimise the number of variables 
that have high loading on a component, which will lease the interpretation of the components. The 
method is preferred, as others, Quartimax and Equamax are subject to major shortcomings. To identify 
the components, it is necessary to cluster the variables with large loadings under the same 
components. In this section, the factor pattern matrix has been sorted so that the variables with high 
loadings on the same component appear together. Small loading can be omitted and this is done by 
suppressing the loadings to 0.2 as they are regarded as less significant in explaining factors. 
(iv) Factors Scores 
The final stage of Principal Component Analysis involves a computation of factor scores. The 
score will be used in MRA. 
In the above analyses, determinants of firms' innovativeness have been developed. The next step 
is to interpret factors extracted. In this model eight components are extracted and rotated for better 
interpretation. A summary of total variance explained are show in Figure 4. PCA method is used to 
achieve this objective and the significant of using this method is it can highlight the order of 8 most 






Ind Fragmentation 3 
Prof & trade union affiliation 1 
Presence of trade unions 3 




Management Intensity 1 
Presence of trade unions I 
Management Intensity 2 
Ind Fragmentation 4 
Ind Fragmentation 2 
Firm Size 2 
Firm Size 3 
Opration Location 1 
Firm Size I 
Firm-research cooperation 1 
Firm-research cooperation 2 
Firm-U cooperation 3 
Firm-U cooperation 2 
Firm-govnt cooperation 1 
Firm-research cooperation 3 





Firm-govnt cooperation 3 
Type of Construction 1 
Type of Construction 2 
Type of Construction 3 
Presence of trade unions 2 
Competitive rivalry 1 
Competitive rivalry 4 
Competitive rivalry 2 
Competitive rivalry 3 
Firm-U cooperation I 
Prof & trade union affiliation 2 
Prof & trade union affiliation 3 
Ind Fragmentation 1 
Management Intensity 3 
Extraction Method: Principal Component 
Rotation Method: Varimax with Kaiser 
Figure 3: Rotated Component Matrix 
5.1.5. Multiple Regression Analysis - Model with Component 
The next step of the analysis is to estimate the questions for implementation of innovation. In 
building a regression model, the significant of variables included is tested and a critical analysis of 
statistical indicators is undertaken. It does not know in advance whether a model such as linear 
regression is appropriate, so it is important to analyse the residuals for evidence of violation of 









































































































regression equations hence ensures that selected model is able to quantify and explain the impact of 
factors of delays to NED in this study. The regression analysis begins with building models for 
implementation of innovation. 
In this analysis, 8 components generated in PCA are used to build a model in order to explain 
factors of firms' innovativeness contributed to implementation of innovation. The selection of 
variables for MRA employs three methods namely stepwise, forward and backward elimination. The 
levels of 0.10 probability-to-enter (PIN), is use as a criterion for variable inclusion. The results, 
however are the same for all methods, consequently, only stepwise selection will be discussed in this 
section. 
I Extraction Sums of Squared Loadings I Rotation Sums of Squared Loadings 










In stepwise selection, the first variable is examined to see whether it should be included according 
to entry criteria. At every step, variables are examined to enter the equation and reassessed for 
removal. As components or factors are orthogonal, these were not a multicollinearity problem, hence 
the reassessment process did not appear in this context. A full result of coefficient analysis from 
rotated component matrix is show in Figure 5. 










a. Dependent Variable: Y1 
Figure 5: Coefficient Analysis 
As show in Figure 6, eight variables are included in the equation and Figure 7 explains 53.60% of 
the variance in firms' innovativeness and the adjusted RZ is 28.80%. No variables are removed. 
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I I Variables I Variables I I 
Model I Entered I Removed I Method 
1 I X8, X3, X7, . 1 Enter 
1 I X2, XI I 
a. All requested variables entered. 
b. Dependent Variable: YI 
Figure 6: Variables Entered or Removed 
Figure 7: Model Summary 
Model 
1 
Should Yi  is the determinants of firms' innovativeness. The equation for multiple regression 
analysis can be written as follow, 
The model assumes normality of the residuals. A normality test is undertaken for dependent 
variable and it was indicated that the hypothesis of normal distribution of Delays cannot be rejected. 
This study seeks to explain the implementation of innovation based on 4 major groups, which consists 
of 45 variables of firms' determinants on innovativeness by previous researches. The variables were 
used as they can be linked to the causes and hence offer a better analysis of implementation of 
innovation. 
The R2 (coefficient of determination) is commonly used as a measure of the goodness of fit a 
linear model the closer the R2 to 1, the more linear the relationship. Nonetheless, if R2 is low this does 
not mean that there is no association between the variables, instead it indicates there is no linear 
relationship. To provide a closer approximation of the goodness fit of the model, an adjusted R2 is 
used. With an adjusted R2 of 27.20%, the equation could be sufficient to explain delays in this study. 
a. Predictors: (Constant), X8, X3, X7, X6, X4, X5, X2, XI 
b. Dependent Variable: YI 
R 
.536a 
Despite the R2 criterion for the model evaluation, there are other factors, such as violation of 
assumption which, required consideration in regression analysis. It is important to ensure that the 
variables included are linearly related to implementation on innovation as well as free from any 




This study assessed the firms' innovativeness within the Malaysia heavy construction sector. The 
investigation of innovation adoption and diffusion in Malaysia construction industry is a relatively 
new area of study. This is especially true within the context of heavy construction sector. The main 
purpose of this research is to decipher the determinant for firm innovativeness in adoption of 
construction technologies in the heavy construction sectors, which has been neglected by researchers 
despite its immense importance to the technological advancement in construction industry. This 
research has considered construction technologies innovation in the heavy sectors of the Malaysia's 
construction industry. This study provides view of the adoption model within the heavy construction 
sector. Given the increasing frequency of new heavy construction projects initiated by both the public 
and private sector i.e. the Southern Electrified Double Tracking Project, MRT and LRT in region of 
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etc. the study is required to provide a more clear understanding of the innovation adoption and 
implementation in the industry. 
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